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Components of the capreomycin antibiotic complex are 
inactivated by O-phosphorylation or N-acetylation in 
extracts of Streptomyces capreolus. Capreomycin 
phosphotransferase (CPH) acts on component IA and also on 
the minor component IIA, whereas all four components (IA, 
IIA, IB, and I IB) are substrates for capreomycin 
acetyltransferase activity (CAC). Since the original studies 

(1) left open the possibility that more than one form of CAC 
activity might be present in S.capreolus, the matter has 
now been resolved by cloning the respective resistance 
determinants. 

The novobiocin producer, Streptomyces sphaeroides, has the 
capacity to produce two forms of DNA gyrase B protein, the 
target for novobiocin (2). Two gyrB genes are present in 
the genome: gyrB s encoding novobiocin-sensitive gyrase B 
protein and gyrB R encoding a resistant product. When grown 
in the absence of drug, S.sphaeroides contains exclusively 
novobiocin-sensitive DNA gyrase activity and expresses 
gyrB s , whereas the gyrB R promoter elicits a "hair trigger" 
response to changes in DNA topology, and is activated when 
novobiocin is added to the growth medium (or, presumably, 
when the drug is produced intracellularly). More recently, 
hybrid genes, containing portions of gyrB s and gyrB R , have 
been constructed in attempts to identify the novobiocin¬ 
binding site within the gyrase B protein (3). 
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Characterization and Expression Cloning of an Avermectin and 
Glutamate-Sensitive Chloride Channel from Caenorhabditis elegans. 
Doris F. Cully, Philip S. Paress, Ken K. K. Liu and Joe P. Arena. 

The avermectins are a family of compounds that have potent 
anthelmintic and insecticide activity. Although resistance to the 
avermectins has been reported with parasitic nematodes and insects 
it is limited and has not posed a commercial problem. We have used 
the soil nematode Caenorhabditis elegans as a model to study the 
avermectin mode of action. Membrane binding studies have shown 
a single high affinity avermectin binding site. The linear correlation 
between the binding affinity of different avermectin derivatives and 
their efficacy in vivo suggests that this site is the target of 
avermectin action. Avermectin resistant C. elegans have been 
isolated but these mutants do not contain an altered avermectin 
binding site. The mechanism of resistance therefore, is most likely 
not due to an altered avermectin target. 

We have used the surrogate expression system of the Xenopus 
laevis oocyte to study the mode of action of the avermectins and to 
clone a gene encoding the avermectin site of action. C. elegans RNA 
injected-into oocytes encodes a chloride channel that is sensitive to 
both avermectin and the neurotransmitter glutamate. We have 
shown that both compounds act at the same channel and that 
avermectin potentiates the glutamate activity. An in vitro RNA 
expression library was synthesized from size fractionated C. elegans 
RNA and a pool of 5000 clones was identified that encoded a 
glutamate and avermectin-sensitive chloride channel in Xenopus 
oocytes. The pool of clones was subfractionated until a single clone 
encoding the avermectin-sensitive channel was isolated. The DNA 
sequence of this clone; pAVM-1, predicts a protein that shares 
approximately 38% identity with the GABA and glycine-gated 
chloride channel subunits. Our studies and others have shown that 
avermectin modulates the mammalian GABA-gated chloride channel 
by potentiating the GABA action similar to the potentiation of the 
glutamate action mentioned previously. Thus, in C. elegans, 
avermectin acts at a glutamate-gated chloride channel that is a 
member of a family of ligand-gated chloride channels that have 
been identified in mammals, avians, molluscs and insects. 
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